
Chapter 5  Quantum Mechanics  

Planck- 
EEnneerrggyy  ii ss____________________________--   aann  ee lleeccttrroonn  iinn  aann  aattoomm  ii ss  oonnllyy  ““______________________________””  ttoo  hhaavvee  

cceerrttaaiinn  ________________________________________________________________________________________,,   oorr  ttoo  bbee  aatt  cceerrttaaiinn  

ddii ssttaanncceess  ffrroomm  tthhee  nnuucclleeuuss--   nnoott  iinn  bbeettwweeeenn 

               

The Modern View of the Atom 

Heisenbergg--  DDeevveellooppeedd  tthhee  ““________________________________________________””   
 tthhii ss  ssaayyss  tthhaatt  ii tt  ii ss  iimmppoossssiibbllee  ttoo  kknnooww  bbootthh  tthhee  ______________________________________________________________aanndd  

________________________________________________________ooff   aann  ee lleeccttrroonn  aatt  tthhee  ssaammee  ttiimmee..    
************TThh ii ss   ii ss   nn oott  ssoo mmeetthhiinn gg  tthh aatt  ccaa nn  bb ee  ff ii xxeedd   ww ii tthh  bb eetttteerr  ee qquuiipp mmeenntt  oo rr  ee xxpp eerriimmeenn ttss --   tthh eerree  aa rree  ll iimmii ttss   ttoo   ww hh aatt  ww ee  ccaann   kk nnoo ww  

aa bb oo uu tt  tthh ee  dd eettaa iilleedd  ss ttrruuccttuu rree  oo nn  aa nn  aattoo mm..    

   

Schrodinger 

 WWrroottee  aa  ““______________________________________________________________________””  tthhaatt  wwhheenn  ssoollvveedd  ggaavvee  tthhee  ll ii kkeellyy  llooccaattiioonn  ooff   tthhee  

ee lleeccttrroonnss  iinn  aann  aattoomm--__________________________________________________  bbuutt  ll ii kkeellyy  ((oorr  hhiigghh  pprroobbaabbii llii ttyy  rreeggiioonn  iinn  ssppaaccee)) .. 

   

 What matters to us is that when this equation is solved, the answer  
gives a set of probabilities as to the likely location of the electron. 

This solution is a set of numbers known as “quantum numbers” and 
collectively they describe the high probability regions around the 

nucleus where the electron is allowed and will most likely be 

 
Einstein       

  EExxppllaaiinneedd  tthhee  ________________________________________________--   aann  oobbsseerrvvaattiioonn  tthhaatt  

____________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________ 
 **********EEii nn ss tteeiinn   nn eevveerr  rree aall llyy  bb eell iieevvee dd  tthh aatt  qq uuaannttuumm   mm eecchhaann iiccss   ww aass   ccoo rrrreecctt  -- -- --hh ee  ww aass  ww rroo nngg   oo nn  tthh ii ss   oo nnee 

 



 Describing Electrons 

 Quantum Number (Energy Level)-   

o They are a _________________________ to equations that give the most 

likely ______________________________________in an atom 

o They do not _____________ as that is not possible      

 Energy Level (Principal Quantum Number)-   

o This corresponds mostly to the __________________________ 

 Higher energy levels are located at a _________ distance from the 

nucleus 

o Energy levels have values of __________________________..etc 

 Energy Sublevel- 

o An electron’s location within an energy level can be described in more detail 

by giving its “________________”, which describes the _______________of 

the region within the energy level where the_________is likely to be found 

 Each energy level is allowed to have__________________sublevels 

 SSuubblleevveellss   

 The first energy level has only _______sublevel________   

 The second energy level is only allowed to have ______ 

sublevels ______________ 

 The third energy levels is only allowed to 

have______________sublevels 

 The fourth energy levels only has ________________ 

sublevels 

 Orbitals-  

o Each sublevel (s,p,d, or f) can have a _____________ or________________.  

o We describe this by saying that each sublevel has a specific number of 

orbitals     

o Energy Sublevel o #of Orbits 

o  o  

o  o  

o  o  

o  o  



o What are orbitals? 

 Orbitals are what we say “_____________” the electrons 

 We often draw them as________________________ for short but 

they are just________________________descriptions of regions in 

space where ________________have a high_______________of 

being at any moment 

 Each Orbit “_________”  a maximum of two ______________  

   Electrons are like spinning tops (______________________) 

 Spin –  PAULI EXCLUSION PRINICPLE 

 

  An orbital may be _______________, have _____________electron 

in it, or _________________electrons in it     

 Hund’s Rule – 

 

o Orbital shapes –  

 S orbital  

o       

 

 P Orbital  

o       

 

 

 D orbital  

o       

 

 



 

---A SUMMARY --- 

      

      

      

      

      

      

      

      

      

      

      

Aufbau diagram-  

 

 

 

 

 

 

 

 

 



Waves and Basics of Waves 

   Light is a part of the ____________________________________, range of energies that 
travel as ______________________ waves  

  We can see some of the energies ; however, most we can’t      

     Just like there are sounds too high or low for us to hear, there are light energies that 
are too high or low for our eyes to detect.  

Electromagnetic Spectrum  

 

Wave Basics  

 Wavelength _________________________________________________________      

(unit = m or cm or some other length unit) 

 Frequency- ________________________________________________________        
(unit = 1/sec of Hertz, Hz) often sec-1 

 Energy depends on the ___________________________  

How They Relate to Each Other  

 Wavelength and frequency are _______________related to each other (one goes 
_______, the other goes ______________)    

 Frequency and energy are _______________________related to each other (one goes 
_______, the other goes ______________)      

 Wavelength and energy are _____________________related to each other(one goes 
_______, the other goes ______________)    



 

Examples from the electromagnetic spectrum: 

o      

o     

o     

o      

o      

o     

The Flame Test  

      

     

     

     

       

     

 



Photoelectric Effect  

    TThhii ss  ii ss  wwhhaatt  EEiinnsstteeiinn  wwoonn  tthhee  NNoobbeell   pprrii zzee  ffoorr  ((nnoott  rreellaattiivvii ttyy)) .. 
 TThhee  pphhoottooeelleeccttrrii cc  eeffffeecctt--   wwhheenn  ll iigghhtt  sshhiinneess  oonn  aa  mmeettaall   ee lleeccttrroonnss  aarree  ee jjeecctteedd  ((nnoott  jjuusstt  

rraaii sseedd  ttoo  aa  hhiigghheerr  EE  lleevveell ,,  bbuutt  ee jjeecctteedd  ffrroomm  tthhee  aattoomm)) 
 IIff   tthhee  ll iigghhtt  sshhiinniinngg  oonn  tthhee  mmeettaall   hhaass  ttoooo  llooww  aa  ffrreeqquueennccyy,,  nnoo  ee lleeccttrroonnss  aarree   eejjeecctteedd 
 OOnnccee  tthhee  mmiinniimmuumm  ffrreeqquueennccyy  ((eenneerrggyy))  ii ss  rreeaacchheedd  nnoo  mmoorree  ee lleeccttrroonnss  aarree  ee jjeecctteedd,,  tthhee  oonneess  

tthhaatt  aarree  ee jjeecctteedd  mmoovvee  ffaasstteerr.. 
 BBrriigghhtteerr  ll iigghhtt  ggiivveess  mmoorree  ee lleeccttrroonnss  bbuutt  aatt  tthhee  ssaammee  ssppeeeedd  

 

 


